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(57)Abstract: 

PURPOSE: To obtain coating composition giving coated 
film having excellent curing properties, weatherability or 
acid resistance comprising a resin containing silanol 
group, hydrolyzable group bonded to silicon atom, epoxy 
group and carboxyl group, etc., and curing reaction 
catalyst such as organic metallic compound as principal 
components. 

CONSTITUTION: The aimed coating composition is - 0 - FT 

obtained by using curable composition obtained by 
adding at least one of organic metallic compound (e.g., 
aluminum alkoxide), Lewis acid (e.g., AICI3), protonic acid 
(e.g., methane sulfonic acid) and a compound having Si- 
O-AI bonding e.g., aluminum silicate to a resin and non- 
aqueous dispersion containing a hydrolyzable group 
bonded to silanol group and/or silicon atom [e.g., group 
expressed by the formula (R* is 1-4C alkyl, etc.)] and 
epoxy group and carboxyl group, an organic liquid in 
which said resin is dissolved or dispersed in organic 
solvent (e.g., toluene) and an aqueous liquid obtained by 

neutralizing said resin with basic compound (e.g., monoethylamine) and liquefying. 
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OCN-Si (OCH,) , 

0 

I 

OCN-Si (OCCH,) 3 



0 

• 0 

OCCH, 



OCN 



-Si- 



0 

J 

OCCH. 



0 
0 

O-CCH, 



*ft* ± S2 ux 9v c ti ffi se * & & % m •> ? > <t 
& <® * m ib * »w y->7^-h{t^^i:5cr^ 

le-asa (i i) - (13) vmt>z nzit&te 



HO-R'-Si-Y 
I 

Y 

0 

II 



HO-R'-OC-NH-R 8 -NH-C-NH-R B -Si-Y 

I 

Y 



(11) 



(12) 



0 Y 
D I 
HO-R'-CO-R'Si-Y 
I 

Y 



(13) 



l±C,..o<021^{t3|cSS^^L. R e * R 9 a 

L. Y <9 (^ T n** 1 fl ti tK^IIT . ?K fi£ 3§ . Jin* 
T <fc * • 

— « SC (1 1) - (1 3) T§b?n^t^«5 

w n & m t u r a . m x \t , 

OCH. 
I 

HO- (CH.) .-Si-OCH, 
I 

OCH a 

0 H 0 H 

OH I II I 

HO- (CH.) ,-OC-N- (CH,) .-N-C-N- (CH.) ,— 

CH. CH. 
I / 
— Si-ONC 
I \ 
CH, CH, 
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0 CH. 0 

ft I 8 

HO- (CH,) ,-0- (CH,) ,-C-O- (CH.) ,-Si-OCCH, 

I 

OCCH, 

a 
o 

5/^ (e> 

R* 

I 

CH.-CCOQ- 
R* 

R' 

I 

CH,*C- 

CH,*CHO- 

CH,*CHCH,0- 

>"5^, r - 7 ^ »j o ^ •> 7 □ t: f 

^•V7a#*i/i/5>. r - (^^) r^'ja* 
i/ ^ As 7 x ^ ;u y ^ h * 5/ i/ ^ > , r - 
? ) 7* ? ^ D^^yf ^7i^A/-^i h ^ is is y 
> . r - 7 ^ 'J o^ri/^f ^7i-A/-/ 

^ d # ^ *> *> 5 V » r - 7* ? V a * y 

A, ,< h * is U ? > . r - ( * * ) 7^'Jo^'>^ 

oeji/7x^;^f t - ( * 

? ) 7 * '/ a * V 7 U £ A/ h 5/ 9 y — /U , y - 
( * * ) 7^'io + '>yoe;^f A.v?t Fo^ 
5/ > ? V . T - 7^)D + ->^fA,7* 

~ A, V t K a * -> 5/ ? > , r - ( * * ) 7^ ') d 

( * ? ) 7^'Ja + i/ 7 a ^7ti^/fA.t 
F is 1/ v \s % 



WGI¥ 2-233700 (10) 

I 

^ v> /t,m£<&*i3*a£* s CH.»CC00- 0i/7V 

-«SC (14) ?«fc£n-Mt£*a*3Mf*«ri: 
** V £ * . 

R« Y 

I I 

CH,=C-C0QR B -Si-Y (14) 
I 

Y 

it*. R * • » R-atfYttREfcHa^Mt* 

- «s & (i 4) v&t>z ti2><t&te<oa&m£ 
y - o?) r^)o*s/roe^h'j^ + 

S/ -> 5 v . r - ( * 5 ) T^'Ja^v/^atT^h 

'J x h ^ -> -> 7 > . y - (>^) 7^)a^i/^ 

a tT ;i/ h V 7 a * *> ? > . y - (^^) 7^ 

'i D + v/^a tTjuy f A/^y h ^ is is ^ is . y - 

{ * 9 ) TP *) a * is 7 a \Z JU * * )\s is X. h * is 

CH, 0 
I 9 

CH,=CHC00 (CH t ) , -S i-OCCH, 

I! 

OCCH, 

CH, CH, 
I / 
CH,=CCH,C00 (CH 2 ) «-Si-0CN 
I \ 
CH i C a H * 

R * 

^ i> i* ;t/M£1£*t&*0g#CH,*C @- 

ss-ffc* (i 5) - (i 7) rmt>isnz<t&to 
R * y — v. Y 

r» , . y 

(l6) 
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R B . . Y 

CHta ^"^0)" 0 " R8 "| 1 



(17) 



fcfclllUi**®*. *flSl. ftu * # *? 

- as * (i 5) - (i 7) T&£>z nzit&m 

CH. = CCH, ^^-C,H,-Si lOCH,)» 

, = CH-^^-C,H,-S i (CH,),OCH s 

-<Qkc.h. 



CH 



CH, = CCH,- 



CH, = CH 



-S i (OH), 



1«-S i (CH,),OH 



»ia¥2-23370JI (11) 
o 

CH,= CCH,-^yC 3 H.-S i (oicH,), 
^CCHi-^^O-C.H.-Si (OCH* 



CH 



CH, = CCH,- 



-S i (OCH 3 ), 



i (CHi)iN(CH s ), 



CH 



I 

w*-&tt^i8«*a*turtt. a a. t* t is - fifi 

A (1 8) RO ( 1 9) tSb$n4it^l^f 



R s Y 

I I 

CH«*C— Si— Y 
I 

Y 



(18) 



R B Y 
I I 
CH,=C-R a -Si-Y 
I 

Y 



(19) 



&j£<£, R » . R • RUY tm&w&ft* 

Wl, Y l± [5] — t»L< tta<CoT^tt J:^. Y 
0)'J>&< t 0 1 ■ It * * ? . *Q * # ft? 

- us * (i 8) ru (i 9) -c^^^n^^t^ 

CH,*CH-Si (OCH,) , 
CH»=CH-Si (OCH.) , 
CH,=CH-Si (OCH.) .CH, 
CH,=CH-Si (CH. ) .OCH. 
CH.-CHCH.Si (OCHi) » 



CH.-CH-Si (OCCH.) , 

0 
0 

CH.=CHCH«-Si (OCCH,) , 
CH.=CHSi (CH,) ,N(CH,) . 



CH, CH, 0 
I I fl 
CH, = CHSi — N — C — CHi 



CH,=CH-Si (H^ )*0N(CH.) , 

=> 5>;*/Ufi£tt*tafDSA*CH.«CH0-(O-;/? >S 

fls^c (20) & (2 i) vzzt-)* nzitsmz 
actors*. 



Y 

I 

CH,=CHO-R e -Si-Y 
I 

Y 

Y 
I 

CH,=CHO-Si-Y 
I 

Y 



(20) 



(21) 



& St * , R B ROY itffitlt ft till <DM1% U , 
Yti|5j-l)U < HS^oT^t ^ J:^. Yfl) y >C£ 

4 • 
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»Bn¥ 2-233705) (12) 



-US a: (20) & c/ (21) r ^ 3 n * ft £ 

CH, 0 

I I 

CH,=CH0- (CH») ,Si— NCCH, 
I I 
CH, N 

CH, 
I 

CH.-CHO- (CH,) «Si-OCH, 
I 

OCH, 

CH, CH. 
I / 
CH,=CHO-Si-OCN 
I \ 
CH. CH, 

CH C,H. 
I / 
CH,=CHO-Si-ON 
I \ 
CH , C , H . 

I? * Jgtf * C # T £ * . 

5 ^M^te *§afOg#CH,=CHCH,0- <0 is 5 

(2 2) (23) -CKh* tl*it& 



Y 

I 

CH,*CHCH,0-Si-Y 
I 

Y 

Y 
I 

CH,=CHCH,0-R»-Si-Y 
I 

Y 



(22) 



(23) 



^st*. r * ikv y it ante t m&<z>M&*m 

Y li |5l — L < tt^^ot^Tt) J:M, YO^r 

-test (22) at; (23) -c***><*n*ft:£ 
toKDMttmtLTii* mxu 

C,H, CH, 
I / 
CH,=CHCH,0-Si-N 

(jD) CH, 



3-Si- 



CH,<=CHCH,0-Si-NCCH. 

H 



OCH, 0 
i I 

CH,=CHCH,0- (CH,) ,-Si — OCCH. 

I 

OCCH, 
I 
0 

OCH. 
I 

CH,=CHCH,0- (CH,) ,-Si-OCH, 
I 

CH, 

t % mx 

it 

# *) >> ? xt&m ( m x a - as (24) - 

(26) T2?*> $ n**fc£«5) fc*E£$-t*T» 

[ # V $/ ? :/ ft: 6 4i ] 

sc/s i 0 h *> 6igtfn* 2 •ja±a>*%w-r * 
ft £ r $> * . 



TE-»a (24) - (26) r«fc$n*ft: 

Y* 
I 

T'-Si-T' (24) 
I 

Y " 

R* 
I 

Y*-Si-Y* (25) 
Y' 

R # 

I 

H*-Si-Y* (2 6) 

Y* 

ao*##tt«, r* -an — t> u < (is 

- ftfl j£ (24) - (26) rg*)Jh4ft§«! 
<D*f*W*:LTIi> ffl A t* . * * A, iP* h * 

*>7^ % *J7 9-n,9 * h * is is > , iso- ^ 



lion ¥2-233709 (13) 



a e i> 7 d # * *> ? y , *j y x ~ fis O 7 Y * 

i/ is V > . is 7 x. S- )U is JL h * is is 7 *S . i> -X- * 

n, is is v j — ;u . i> a, * i/ ji> i/ is v J — /u * * t\s 

h *) * * ~> is ? > * * * h 'J h * is U 7 

> . xf A/h'ii^i/;/?^ ^ o t: ;u h «; ^ 

h * > i/ ^ V . 7*iiVh , Jih^> > >7>. ^ 

jt-^h'^^a^ + e/S/^v. a * ;u h «J 7 

•fe h * -> -> ? > . Jl/h'li/^;- A/. 7 ^ ~ 

A/ h l ) is 7 J — JU . r h 7 * h * > > ^ > . f" b 
7 i h ^ ■> '> 7 > , fh7^atf^ + *>->7>, 

f h 5 7 t h * *> 7 V . SJ- iso-7o ^ 
i> A U a * * > 7 > . 5-|-7->7;-Jl/ 




CH 



,CO-$l-OCCH, 
A^CH, 



CH. 



:.h § 



CH.O-S I -OCH, 
>CH. 



CH 



^>CNO-S i -ONC<(] 



CH. 



:h, 



CH. 



^V^ 9 CH, 9* Ht CH, 

CH.O-S i - OCCH. ^>N-| i-N<^ 

CO) cOch. 



C H> 



CH. 



CH, 



C.H. 




)>NO-S i-ON( 
CH, CH. 



£ SH 2£ U U # C h HI SB 'J -> ^ > ft £ PI 

± ie - m « (14) o{t^«5t-B5^ (24) 

— (26) <D 'J> t£ < £ I & <0 it & t *: * 
Bit 3 0 - 0 . 0 0 U ib 5< . & ^ 7 0 — 
99. 9 9 9*>UXfiJ£3-frTffl6n*tf , Ji/ 



2 7 5 1 3 2 ^|£*B<D 1><0) J&UTlZVtzit&Vz 

CH, OCH, 
I I 

CH,*CH-C00C,H.-Si-0-Si-0CH, 
I I 
CH* OCH, 

OH, OCH, 
I I 

CH»=CCH,C00C,H.Si-0-Si-0CH, 
I • I 
0H» OCH, 

CH, OCH, 0 

I I 1 

CH,*CCH,C00-CH, — (-Si-OH-u-Si — OCCH, 
I 10 
CH. IS 

OCCH, 



CH.= CCH,- 



_ CH, CH, fu 



9 



CH, 



CH, 



CH, 



CH, = CH-(S I -OV4S i -CHrS i -OCN<^ 

CH, CH, CHa 



CH 
I 



CH. = CHCH,«S i -OH— S 

Ah, 



■ 9 i 

Si-OCCH, 
6CCH, 



CH, 



:h, 



CH, = CHO-(S I -Ofcs-S i -ON<( 
C H, 



C.H. 



.H, 



CH. 



CH,«CHCH,(MS 1 -Ohr-S i -NH 



6 



£c.H. 



QCH, OCH. 
CH, = CHCH.O-CH^4 i -Ohs-l i -OCH, 

Ah, Ah. 



*§ IH ¥2-233703 (14) 



[ i * * s a- w m m ] 

m 25 * fi* £ £ ^ m fc & K 4 V > 7 * - hS 

a* (b) . i*->i/s^wm^tt^ia«jm*tt: 
tie -as a: (27) - (37) r^b^n^t 



R» 
I 

CH,-C-R 7 0H 
\ / 
0 



(27) 



R» 0 0 

t I 0 

CH.-C-R t -<MCNH-R*-NHC0-R a -OHrH (28) 

\ / 
0 

R" 0 0 

i i e 

CH,-C-R 7 -(MC-R'-C-0-C-R*-OHrH (29) 

\ / 
0 



R» 0 
I I 

CH,-C-R*-(MC-R s -0HrH 
\ / 
0 



OO f) 



(30) 



'-OH1 

M 

(3 2) 

DJ-II 
( 3 3) 



**-OHl (34) 




h t -oh 



OCX? 



(35) 



(36) 



(37) 



Sit*. R • . R * . n • 7kU nltffitltmC 

s. m * m * * . 

- Ifi 5C (2 7) - (77) Tlz£>Z tl Z It G %9 
H 

I 

CH,-C-CH,-0H 

\ / 
0 

CH, 0 0 
I K 1 

CH,-C-CH,-0CN- (CH.) .-NC-0- (CH,| ,-OH 
\ / H H 

0 



CH, 
I 

CH,-C-(CH.) ,-0 f C-(CH«).-CO-(CH 4 ),-0 
\ / fl I 

0 I 0 0 



r. 



CH.-C-CH.-O-f-C- (CH,) rfl 
\ / 
0 



TC- (CH,) .-O-t-H 
! T. 



,-OH 



5C{^)" C H '-°-«?-^)-?-0 - C H.-^-O^ 



5 q^~^J- <CH,).-o-(| 



- (CH,).-0>-H 
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<X7 



CH.-OH 



.OCH. 

<CKJCJ 



OH 



fD5fc*^-*-*<t£«T&4. tt * # * •> S l± BS 

R* 

I 

CH,=CCO0- 

R« 

! 

CHi-CCC- 



M OA ¥2-2337051 (15) 

R* 
I 

CH,=CC-N- 
0 

CH,«CHCH,-0- 

CH.-CHO- 

CH.-CH- 

CH,*C — @ 

I 

5 i> * ;i,fi££*!S*aS**CH,"CC0O- + 

se - as * (38) - (so) t^b?n4ft^^ 



R* O R* 

CH, = C-C-0-R T -C— ^CH, 
O 



(38) 



(39) 
O (40) 
( 4 .1 ) 



r* o 

CH, = C-C-0-R'-CH-k J^C 



r« o 

ch,=c-c- 



T>T>0 

HO CH.-O 



(4 6) 



O (47) 



R* O 

CH,= C-C-0-R'- 



R 1 O 
CH.sC-C-O 



(42) 



(43) 



CH, 



CH: 



R* O ° ^^v^ 



O (44) 



O (4 5) 



R» O 

ch.=A4-" — 0 CH 



a 0 u-i.ni 

xx >o 

HO O-CH, 



(48) 



R* O 



CH. = C-C-0-R*-0-(C-R - -0*- 



OR* R* O 

£-N-R°-N-C-0-R T -£- J^O 



(49) 



R ft O O OR* R* O q 
CH^i-C-O-R'-O^C-R'-OK-N-R'-N-C-O-RS r^fj 



(50) 
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» IB ¥2-233705) (16) 



&5£*. R 1 * R T , R • liffiie t |3) USGfcfcW 
L > R 1 . R T R^R' ti Is) - ^ L < li IS * o 
t^T t J:^. 0 CD g & * ^ 

r . 

-85* (38) - (50) T3?D$n6I*lf! 
tLtli, W X If 



»=C C-O-CH- 

»=CH-i 



-do* 



CH, O 



CH«=A— i-0-(CH,).-< 



CH, O 



CH,: 



(?:— A-o-ch,— ^ 



CH 5 = CH-C-0-(CH t } : 



CH,' 



*i 4-0-<CH,), 



o o 

«=CH-£-0-CHr-^^<^ 
,«C-^-0-(CH,).--|^^ 

,=CH-i-0-CH,-CH-j^ 
CH, O 

CH ..i J CH.-0 



CH 



CH 



CH 



HO 



R * 

I 

5 s; * /uM£te*ia*o&**CH,*cc-N- Oitf* 

I 



-as* (5 i) ~ (53) t^b$n*oo^f 

If 4 C t ^ T S 5 . 



CH.-i-C-N-R'-^^^ ( 5 ! 

R B O R» 
CH. = C-C-N-R*-C J^O 

R* O R* 

CH,= C-C-N-R T -0-R'-C J^O 



(52) 



(53) 



R " S. £/ R T l± 1^ — l>L<t±Stt^T<^Tfc«fc 
- aft 5C (5 1) - (53) T3?*D£nMfc£B5 

CH,= CH-i-N-CH^-k YjT r;o 

= 4 C-N-C,H<-[- J> 



CH,= CH-C-N-CH,-0-CH,-|- J^C 



I 

7 v?* ^M£tt*&*a£**CHa*CC-C- <7}i;tf* 



-US* (54) - (56) vmtoZ tl*<tGto* 



CH, 



CH 



CH,=C-C-R T -C -CH, 



T'-v- 



(54) 



(55) 



(56) 



CH, 
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TIKI ¥2-23370!! (17) 



R * IkU R 7 H (5l - <, L < U ^ <i o T ^ T t. «t 

-as* (54) - (56) rsh$nMt^*u 



CH,= 



, = CH J-CH,-CH^^ 



CH,= 



, = CCH,C-CH,-(CH,),-Y^ 



CH« = CH C-CH,-CH,-CH CH, 



7 y 2> ;i/m^14^tafnaa&*CH.«CC-N- 

0 
0 

-823: (57) - (62) T?f^Sn*<t&«3* 



R" 



CH.-C-C-N-R'-^^C 
0 A* 



R* R* 

CH. = C-C-N-R t -Cr <H. 



IT" -v- 



(57) 



(58) 



(59) 



(60) 



J -n.T""TO c 

,= C-C-N-C-R T -h- 1^0 



(61) 



(62) 



S 5t * . R 5 . R T » RV SC/wti ffi IE l»l « 

o.fi*%WL. r * . r 7 « a tf r • u* n — u 
- itt 5t (57) ~ (62) rgb5n4jt^«! 



ch j = chc-n-ch,-y / T s i 

c "" tc "ir Hjr O° 



(C-N-C 



C Hi = CHC-N-CH»-CH— -CHi 
O 



V ? 

CH l = CCH J C-N-C-N-{CH»),-NC-0-CH J Y / ^ V N r , 

A A H H L^>° 

o 

CH,= CHC-N— <^^^ 
O 

CH« = CCH,C-N-A-CH,-£^^ 

? i> *7 ;i,m<&1$>F®f0grt*CH,*CHCfU0- 
Tie-fiS^ (63) - (66) T3S*3$n*{t£ 



CH. = CHCH.O-R*-i^- CH, 

O 



CH.= CHCH,0 



-•-£> 



(63) 



(64) 
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CH» = CHCH.O-R T 




CH, = CHCH«0 



(65) 



(66) 



ft I5H ¥2-23370!) (18) 

CH,*CHCH,0-(CH t ).-j^^ 
CH.«CHCH.O-CH»-<j!--^^ 



£ j£ * . R B &tfR T llmilSfcl9)«tf>J£5K*: 

-85^: (63) - (66) t^^^nsit^i 



^s>*A,m£«*§S*og** CH,=CH0-O i * 5/ 
(67) - (69) T£fc£n*<ft£ ! &!J%£tf* 



CH,= CHCH 



CH,= CHCH,0-CH 



CH, 

.O-CH.-C- -CH. 



CHi=CHO-R T - C— — — C H 

a 



CH, = CHO-R T 



(67) 



(68) 



(69) 



* 5t * . R 5 fi. £/ R 7 ttffi3Sfcn&0>£l£* 
If U . R T tt E — (»K ttRtt-sT^T'dJt 

~ AS * (6 7) - (69) tsh^ns^t^^ 



H 

CH, = CHO-(CH,),-<!:- — CH, 
0 



CH,= CHO-CH 



CH, = CHO-CH 



•Co 



(70) - (72) V&£>2 tlhit^^^^^i * 



CH^CH-R^C— CH, 

o 



CH.sCH 



CH«=CH-R T 



-r-Q> 



(70) 



(71) 



(72) 



R • Ran 7 l± f?I IS i: iq & a> £ Gfc % 
W U . R * tt 1^ - t I < li S ^ ^> t ^ t t J: 

— us £ (7 0) — (72) T&t>2 nzlt£ti> 
<oafrm aril, w Atf 

CH,=CH-CH.-CH— CH. 

o 



CH. = CH-CH 



CH, = CH-CH. 




82- 



•>I^ITfift*i»fcLTIi, ffi A li T 22 - fiS 
jC (73) - (77) T^fcSn-Mb&tafcSMf 



R* > R 

CH,=i-/QVo-R f -<!: 



V 



(73) 



CH, 



(74) 



R» 



CH, 



CH. 



-A 



»Ba ¥2-23370!) (19) 

(76) 



T cfc t> . 

- ftfi * (73) ~ (77) T&fi>2 tlZ<t£VB 



CH.-CH-^Q^-O-CH,- 



CH, = CCH 1 ^g)-0-CH.-^^ c 



CH,= 



£^*-«-?-^> IT., C„.-CC„,^| H "«l 0C „^ tt 



CH, = CCH 



(a) «aiiiTfl[fflr*{k^«B (b) (i . suie 
mm (a) 4>o)?ttS2:sxcr«vns^x4S4F- 

T£>*. S£tSJfi (A) ^O^&g fc R)C-r 6 VIE 
* ft . IE » fig S x * ~> £ t m - <D tg £ ic 

tt3**Jftft£& (B) lCOIr%Tttl»B*»«* 

s x # * -> <t £ » . finE-fvs/r^-hiSdWx 

g jl * •> ft « 4fe t? * * if -6 c i: ** V * * . 
t > 5 > S £ W x * * -> ft £ ft ] 



T SB -fig* (78) - (8 1) t^bsnMt 



R* Y 

I I 

CH,-C-R T -0-R T -Si-Y 



\ / 
0 



I 

CH,-CH-R T - 
\ / 
0 



Y 
I 

-Si -Y 
I 

Y 



O- 



(78) 



(79) 



(80) 



(81) 



& 5t 4= . R • R U R ' ti . BllKtl^US^^W 
R Mi |si - I, l, < li £ ft -> T u> T t> J: ^ . Y 
li Pi - L, < ti H ft r> X * J£ /£ x . * BS S . J>0 7K 
#*?&g, C,~. T)V*}Vm* r ^ 
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-flS* (78) - (81) T2kto$ tlZit&to 



OCH, 

I 



CH.-CH-CH.-O- (CH.) , -Si -OCH, 
\ / I 
0 OCH, 



CH.-C-(CH.).-0-<CH.).-$1-NC~C,Ht 
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